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SUPPLEMENTAL RESPONSE 

Mail Stop RCE 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Supplemental to the Amendment filed July 9, 2004, this paper is further responsive to the 
Official Action dated April 13, 2004 in view of the helpful comments included in the Advisory 
Action of July 27, 2004. 

With reference to the 35 USC § 103 rejection set forth in the Official Action, the July 27 
Advisory Action indicates that the claimed range of less than 0.02% Al content would have been 
obvious over the range of 0.02-0.10% Al disclosed in Maid, absent evidence that the difference is 
critical. In addition to the reasons for non-obviousness set forth in the July 9 Amendment, the 
Applicants respectfully contend that the Al content of less than 0.02%, in combination with other 
claimed elements, is indeed important to achieving steel having properties that are neither described 
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nor suggested by the prior art. One novel property of the invention is an increase in tensile strength 
(ATS) over the prior art. The importance of ATS is discussed below. 

The steel sheet of the invention becomes hard after press forming due to strain age hardening 
occurring in the paint baking step and the hardness contributes to improvements in impact and 
fatigue resistance. Strain age hardening referred to herein means not only an increase in YP, yield 
point, (=BH) but also an increase in TS, tensile strength (=ATS). To increase impact and fatigue 
resistance, an increase in only YP is insufiicient. An increase in TS is also necessary. The increase 
in YP only improves elastic deformation strength, whereas plastic deformation strength is not 
improved. The increase in TS improves plastic deformation strength. An increase in TS is a new 
function of a steel sheet which has never been secured. 

By way of fiirther explanation, the Applicants submit herewith Exhibit 1 , which is a graph 
of stress-strain curves for a conventional steel alloy (in gray, starting near the origin), an alloy having 
increased yield point, BH, only (in black, starting to the right of the origin adjacent the 2% label), 
and an alloy in accordance with aspects of the invention, which shows an increase in yield point and 
an increase in tensile strength, ATS (in black, starting to the right of the 2% label). 

Exhibit 1 shows that the steel having high BH only exhibits high deformation resistance in 
the elastic deformation. It is true that high BH steel is strong in the usual use, such as when pushed 
by hand in elastic deformation range. On the other hand, the steel having high ATS exhibits high 
deformation resistance both in elastic and plastic deformation. The ATS is important, for example, 
when a car is involved in an automobile collision, which involves plastic deformation. The car made 
of high ATS steel will not readily deform in a collision. On the other hand, the car made of high BH 
steel only can easily deform in a collision. 

Both Maid and Tosaka describe steel sheets having BH, but not ATS. Thus, the ATS 
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represents an important difference between the steel of the invention and that of the prior art. 

In order to achieve the Apphcants' ATS, the combination of all of the following elements of 
the invention should be totally satisfied: 

(1) Al content of less than 0.02%, 

(2) N content of 0,0050 to 0.0250%, 

(3) N/Al is 0.3 or more, 

(4) N in a sohd solution state is 0.0010% or more, and 

(5) average crystal grain size is 10 |im or less. 

The Applicants respectfully submit that that the prior art of record provides no suggestion to provide 
steel having such a ATS. In addition, the prior art fails to teach or suggest several of the elements 
necessary to achieve ATS, and certainly does not describe or suggest them in the claimed 
combination. As explained in the July 9 Amendment and acknowledged by the Examiner, Maid does 
not describe an Al content of less than 0.02%. The Examiner has also acknowledged that Maid does 
not disclose the claimed N/Al ratio of 0.3 or more, the amount of N in a solid solution and the ferrite 
grain size of lOjiim or less. Tosaka does not disclose N content, solid solution N content or the N/Al 
ratio. In addition, even if combined, the references fail to suggest, among other things, the claimed 
average crystal grain size. Thus, even when combined, the references are collectively non-enabling. 
This alone compels allowance of the claims. 

The Advisory Action indicates that the many examples of grain size in Tosaka, which fall 
outside of the claimed range, are not limiting of Tosaka and, therefore, that Tosaka does not exclude 
grain sizes of less than 10 ^m. Nonetheless, Tosaka must teach or suggest the other grain size, which 
it does not. In any event, the mere fact that the claimed grain size range is not excluded from the 
scope of Tosaka does not render the claimed range obvious. A fair reading of Tosaka clearly reveals 
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that Tosaka contemplates the use of grain sizes between 11 and 20 jim. Tosaka simply provides no 
suggestion to specifically use a grain size less than 10 )xm, let alone to do so in the claimed 
combination or to do so to achieve steel with the Applicants' ATS. Because there is no suggestion 
to limit the average grain size to 10 |im or less, which, in combination with the claim elements noted 
above, is important for achieving steel having the Applicants' ATS, the claimed range would not 
have been obvious even if Maid and Tosaka were combined. 

However, the Examiner's attention is also again drawn to the July 9 Amendment for the 
discussion regarding the propriety of making the hypothetical combination — one skilled in the art 
would not find any suggestion in the art or otherwise be motivated to combine the cold-rolled steel 
sheet of Tosaka with the hot-rolled steel sheet of Maid. Absent that combination, Tosaka fails to 
describe or suggest several elements of the combination necessary to achieve steel having the 
Applicants' ATS. 

With respect to the content of dissolved N, the Advisory Action notes that both dissolved and 
precipitated forms of N are well known, and indicates that it is unclear why dissolved N could not 
be measured. The Applicants do not contend that dissolved N cannot be measured. Instead, the 
Applicants respectfully submit that the dissolved N content of Maid is not apparent from a fair 
reading of the reference. Based on the disclosure of Maid, the N content could be in any form (e.g., 
dissolved or precipitated). Therefore, it is unknown whether or not the N content is, in fact, 
dissolved. It is well settled that, for a claimed characteristic to be inherently present, the 
characteristic must necessarily be present. In the case of Maid, where the N content could be in ^ly 
form, it is clear that the N content is not necessarily in a dissolved state. Thus, N in a solid solution 
state of 0.0010% or more caimot be said to be inherently present in Maid. 

Also in this regard, the Examiner's attention is again directed to the July 9 Amendment for 
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an explanation of several factors, such as processing steps and other alloying metals, especially Al, 
that influence whether N content will be in one form or another. The variability of these factors 
introduces a wide range of possibilities for the amount of dissolved N that is potentially present. 
Moreover, according to the actual experimental results in Maid, the N content is 0.006%, the Al 
content is 0,025% and the N/Al ratio is 0.24 (Table 1). These values do not satisfy the conditions 
relating to Al content (0.02% or less) or the N/Al ratio (0.3 or more), which achieve the invention. 
Al has an operation of combining with N and reducing the content of solid solution N and said 
operation is conspicuous in proportion to the increase of Al content. In light of these factors, it 
cannot be said that Maid inherently describes or suggests any particular range for dissolved N 
content, and certainly does not suggest the claimed content of N in a solid solution state of 0.0010% 
or more. 

The Advisory Action also indicates that the claimed ratio of N/Al of 0.3 is overlapped by the 
ranges set forth in the abstract of Maid, which include an N content of 0.011% or less and an Al 
content of from 0.02 to 0.10%). One could arrive at the claimed ratio only by using specific values 
of N and Al contents within these ranges. Most values of N and Al contents selected from the 
disclosed Maid ranges would not satisfy the ratio. For example, if the Maid N content is set at its 
maximum value of 0.011%), the Al content must be estabUshed between 0.02%) and 0.037% to satisfy 
the ratio. The suitable Al content range only decreases as the N content is decreased from its 
maximum, until the N content reaches 0.006%, below which no values of Al between 0.02% and 
0. 10% would satisfy the ratio. Thus, possible contents of N and Al that would satisfy the claimed 
ratio are limited to a small portion of the possible N and Al contents contemplated by Maid. Li fact, 
as noted above, the examples set forth in Maid Table 1 (N == 0.006, Al = 0.025) establish a ratio of 
0.24, which fails to satisfy the claimed ratio range. There is no suggestion in Maid, the other 
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references of record or in the knowledge of one skilled in the art that would have rendered the 
claimed ratio range obvious at the time the invention was made. Moreover, the claimed range is 
important to achieve steel having ATS. Because the claimed ratio range is not described or 
suggested in the prior art, and because the claimed range is one of the factors that imparts the novel 
property of ATS, which itself is not suggested in the art, the claims are patentable over Maid, 
whether or not in combination with Tosaka. 

In conclusion, the elements of (1) Al content of less than 0.02%, (2) N content of 0.0050 to 
0.0250%, (3) N/Al of 0.3 or more, (4) N in a solid solution state of 0.0010% or more, and (5) 
average crystal grain size of 10 \im or less are all important to achieve the steel of the invention. For 
the reasons set forth above, several of these elements, even when considered individually, are not 
described or suggested in the references of record. Clearly, the use of the claimed elements in 
combination with one another is certainly not disclosed or suggested. It is only through the 
combination, as it is specifically claimed, that one can achieve steel having the Applicants' ATS. 

Reconsideration and withdrawal of the rejections based on the hypothetical combination of 
Maid and Tosaka is respectfully requested. In light of the foregoing, the Applicants respectfully 
submit that the entire Application is now in condition for allowance, which is respectfully requested. 



Respectfully submitted, 




T. Daniel Christenbury 
Reg. No. 31,750 
Attorney for Applicant(s) 
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